very much more lively than was supposed up to our time. It next proves that such circulation of pabulum or of matter being present in the teeth, they must be alive through and through. Now is the season of raspberries and blackberries, and it very often happens that a small seed is caught in a pit of the crown of a tooth, and every one of us has experienced the unpleasant, nay painful, sensation produced when the surfaces of the teeth touch such a seed as they glide over each other, and we know that a small hair being caught between the gliding surfaces of the teeth can be recognized as such. There is a degree of sensibility in the teeth that is truly surprising. What Examining the general structure of the teeth we find that there are four varieties of tissue, the main portion of the teeth being composed of dentine, its centre being hollowed out and occupied by a myxomatous tissue, supplied with blood-vessels and nerves, the roots being covered with a structure which we call cementum, and the crown with another structure called enamel. We perceive, by looking at the dentine with a low power, that it is traversed by canaliculi, which were thought to be carriers of lime salts until the discovery was made that they are not only hollow but contain in their centre a solid thread, the dentinal fibre. This latter, curiously enough, was first seen by a draftsman employed by the celebrated Richard Owen, who represented it by a dot in the centre of a transverse section of the dentinal canaliculi, whereas Richard Owen himself does not make any allusion to it in the text of his Odontography.
It was the elder Tomes who first described these fine threads and he at the same time expressed the opinion that they might be nervous in nature. Though not positive in this assertion, he'suggests the possibility of these fibres being nerves, which may account for the very marked sensibility of the dentine. You know that these fibres in the centre of the dentinal canaliculus are not perfectly round, but angular, and are evidently surrounded by some liquid. If we use a re-agent for bringing out the living matter in the different tissues, namely, chloride of gold, we very soon come to the conclusion that this cross section of the dentinal fibrilla is by no means smooth on its circumference, but that it sends out off-shoots toward the wall of the dentinal canaliculus. Along the periphery of the latter we notice very small perforations, traceable into the basis-substance which surrounds the dentinal canaliculus, and entering into a light, delicate network therein. The basis-substance is far more dense at the periphery of the dentinal canaliculi than at some distance between the canaliculi, a fact first brought to our notice by E. Newman. We satisfy ourselves regarding the fact that the fine conical off-shoots of the dentinal fibre are directed toward the perforations in the wall of the canaliculus, and if we have been lucky in applying the chloride of gold solution?Dr. Williams was so fortunate?we can trace the off-shoots into the dentine and see a delicate reticulum throughout the basis-substance of the dentine. Thus we come to the conclusion that the whole basis-substance is pervaded by an extremely delicate reticulum which exhibits all the properties and characteristics of the dentinal fibres and of living matter. Dr. Bodecker proved the presence of this reticulum without directly proving its being living matter. His proof was indirect, inasmuch as we see in every inflammatory process of the dentine that it breaks down to its embryonal condition, splitting up into the medullary elements from which it grew. What we can say to-day is that the dentinal fibres running from the pulp tissue toward the enamel are formations of living matter, and that the whole basis-substance between the dentinal canaliculi is supplied with living matter too, in short is alive. The meshes of this reticulum contain a gelatinous, glueyielding basis-substance, which is infiltrated with lime salts.
The dentine is a formation of connective tissue, and kindred with bone. In 1873 I was the first to assert that in the bone tissue not only the bone corpuscles but also the basis-substance is alive. The next tissue which interests us is the enamel. Respecting the structure of the enamel, the notion prevailed that it was composed of prisms running longitudinally and obliquely with the axis of the tooth. It was maintained that these enamel prisms lie close against and in contact with each other, there being no interstices, between them. Dr. Bodecker proved the existence of narrow interstices between the enamel prisms, and also that these interstices'contained extremely minute fibres of living matter; about the same as those in the dentine, only on a very much smaller scale. The enamel fibrillae which runs between the enamel prisms are extremely delicate to be sure, but they can be seen by the application of chloride of gold, and in temporary teeth even without the use of any re-agent. The younger the teeth the better you can see the course of the enamel fibrillae. Dr. Bodecker has also shown that these delicate enamel fibrillae send out off-shots toward the prisms and that the latter themselves are pervaded by a delicate reticulum, very much the same as the dentine. In all probability the enamel is traversed by living matter the same as the dentine. From the moment we become convinced that the enamel is a live tissue all the phenomena mentioned, the sensation which the seed of the raspberry or a delicate hair will produce, become explicable, we are at once in a. position to understand that a tissue which is alive and traversed by living matter is endowed with properties of sensation. As we now know that the fibres that pervade the enamel and dentine are very probably in direct connection with the nerves present in the pulp, there is no difficulty in understanding the transmission of sensation from the periphery of the tooth to its centre.
The The question is of no importance, however, because both the fibrillae and the nerves are fermentations of living matter.
To-day it appears that is was no mistake of Tomes to maintain that the dentinal fibrillae are nerves* for even to-day we know no boundary line or sharp distinction between the fibres of living matter, termed dentinal fibrillae, and those termed nerves. There is a continuity of living matter from the periphery of the enamel of a tooth through the dentine with the nerves of the pulp, and, of course, with the brain and the sensual organs. Nevertheless, I dare say that the practical value of the facts laid down before you is very great indeed. I believe every one of you will understand that it makes a great deal of difference in the practice of your profession, whether one takes it for granted that a tooth is merely a piece of chalk, an accumulation of lime salts, or whether one regards it as a live tissue. Even the enamel, which was formerly considered as being something like a very refined calcareous or crystalline material, we have proved to be a live tissue. It seems to me that every dentist must recognize the importance of this discovery.
In former years to remove at random a certain amount of the enamel, to trim it off in order to increase the space between the teeth and thereby facilitate access to a carious cavity, was considered as but a trifling matter, and perfectly American Journal of Dental Science* legitimate. To-day the cutting of the enamel must be restricted to a great extent. As soon as we know that the enamel is alive, and the best protective tissue of the teeth, we must become extremely careful in handling that tissue. We can no longer remove the enamel simply to increase the space between the teeth ; we should rather remove a superfluous tooth and let nature repair the injury, than remove the enamel. Certainly we will not remove the enamel in order to gain easy access to a carious cavity unless it is absolutely necessary.
A second practical gain is the knowledge that every foreign body we introduce into the tissues of the teeth will have its future action and re-action upon them. Every filling that the dentist brings into a tooth is a foreign body, and as such necessarily excites more or less inflammation. A hundred years ago the celebrated German philosopher and poet, Goethe, made some examinations of the tusks of elephants, which were the seat of gun balls. We know that the target of the elephant hunter is the socket of the eye. That being missed the ball not infrequently enters the animal's tusk: and it was found that a gun ball lodged in an elephant's tusk, and remaining there for months or years, produces a remarkable change in the dentine. This is easily recognized by the naked eye of the manufacturer of billiard balls from these tusks. The dentine of a tusk in which a gun ball has been lodged presents a changed appearance;
it has become brittle and unfit for to be turned into billiard balls because it has lost its elasticity. Here is a proof that a foreign body produces quite a marked change in the dentine. A filling that you introduce into the enamel or the dentine for a beneficial purpose will work exactly on the same plan; it is a foreign body, and, therefore, will excite reaction and an inflammatory process, the result of which will be a change of the tissue. This may, I admit, be beneficial in the highest degree. Suppose the inflammation around a filling leads to changes which render the dentine more firm and solid; that I would consider an excellent result of the filling. But 
